A number of researchers have sought to test the theoretical prediction of Modern Portfolio Theory that asserts that Socially Responsible Investing (SRI) under-performs conventional investing. In contrast to the majority of literature, which focuses on comparing SRI funds' performance to conventional funds, this study compares the performance of South Africa's JSE SRI Index to the performance of local conventional market indices in the period 2004-2012. Using Sharpe ratios, the results of the study indicate that in comparison to conventional indices, the JSE SRI Index generally exhibits an inferior risk-return trade-off in both bull and bear market conditions. Furthermore, spanning tests based on the single-factor Capital Asset Pricing Model provide evidence that the JSE SRI Index is only likely to earn similar risk-adjusted returns to the Synthetic Conventional Index (a self-constructed index tracking non-overlapping conventional stocks). However, if the assumption of a non-restricted investment universe for a non-socially conscious investor is considered, there is a risk-adjusted return penalty for investing in the JSE SRI Index.
INTRODUCTION
Interest in Socially Responsible Investing (SRI) has recently come to the fore globally. According to the Global Sustainable Investment Alliance's 2012 Global Sustainable Investment Review Report, professionally managed assets in 2012 with an SRI orientation constituted 21.8% (translating to US$13.6 trillion) of the overall funds under management in Europe, the United States of America (USA), Asia, Australia, Canada, Japan and Africa. Tied to the heightened concerns on Corporate Social Responsibility, the growth in SRI can largely be attributed to the popularity in disfavouring the motive of profit maximisation at society's cost. As a consequence, calls have arisen for firms to assimilate expectations and concerns of all shareholders directly and indirectly influenced by a firm's corporate activities (stakeholder theory) through the integration of environment, social and corporate governance (ESG) concerns. Thus, in terms of investment decision-making process, SRI involves the selection of stocks on the basis that the underlying firms incorporate ESG concerns in their business practices (Huimin, Kong & Eduardo, 2010; Barnett & Salomon, 2006) .
Even though there are undoubtedly plausible reasons why investors would opt for SRI, e.g. changing firm behaviour through funds redistribution from disapproved to approved activities (Knoll, 2002) ; the business case for SRI is still debatable. For investors who go beyond philanthropic affinities, the question of financial return is consequently vital. Hence, as is often stated, the question of how SRI performs relative to conventional investments calls for an empirical review. From a theoretical basis, SRI critics highlight that (i) increases in monitoring costs, and (ii) a restricted investment universe which limits potential for diversification results in SRI investments under-performing conventional investments. However, supporters of SRI contend that any loss in deriving mean-variance efficient portfolios as a result of a constrained investment universe is compensated for by the desirable profile characteristics (e.g. ability to raise funds (Waddock & Graves, 1997) ; ability to hire a quality workforce (Greening & Turban, 2000) ) of the screened assets' underlying companies. This view is anchored in the belief that screens eliminate firms with undesirable characteristics that the market or society will eventually penalise over time (stakeholder theory).
To date, empirical evidence on the existence of performance differences between SRI and non-SRI is mixed at best. On the one hand there are studies that report that SRI under-performs non-SRI (Galema, Plantinga & Scholtens, 2008; Renneboog, Horst & Zhang, 2008; Lee, Humphrey, Benson & Ahn, 2010; Hong & Kostovetsky, 2012; Bauer, Koedijk & Otten, 2005) and on the other hand there are studies that highlight that SRI out-performs non-SRI (Kempf & Osthoff, 2007; Derwall, Guenster, Bauer, & Koedijk, 2005; Derwall & Koedijk, 2009) . Furthermore, certain studies report no significant performance differences (Schröder, 2007; DiBartolomeo & Kurtz, 1999; Bauer, Derwall & Otten, 2007; Statman, 2000 Statman, , 2006 Sauer, 1997) .
With a wide array of ambiguous results predominantly from developed countries, it is worthwhile to empirically analyse the performance of SRI in a different market and position the results within the currently inconclusive literature. Accordingly, this study compares the risk-return profile of South Africa's Socially Responsible Index (launched by the JSE Limited (previously named the Johannesburg Stock Exchange and the JSE Securities Exchange South Africa) -henceforth referred to as the JSE SRI Index) to that of local conventional market indices (i.e. FTSE/JSE All Share Index, FTSE/JSE Top 40 Index, FTSE/JSE Mid Cap Index and FTSE/JSE Small Cap Index). In contrast to most conventional studies that focus on comparing SRI funds to non-SRI funds and/or market indices, this study is in line with Statman (2006) and Schröder (2007) and makes complete use of indices as opposed to fund portfolios. Since indices are passive portfolios, using them to compare SRI to non-SRI is usually lauded for eliminating the following: (i) the need to consider market timing, (ii) correctly evaluating transaction costs and (iii) filtering out fund manager skill (Schröder, 2007) . In addition, the use of indices indirectly satisfies the salient aspect of only including stocks that are available to the public (free float), whereas studies that employ synthetic portfolios usually fail to account for free float adjustments. In essence, this research seeks to answer the following:
 Are there risk-adjusted return differences between the JSE SRI Index and conventional market indices (FTSE/JSE Top 40 Index, FTSE/JSE All Share Index, FTSE/JSE Mid Cap Index and FTSE/JSE Small Cap Index)?
 Do different market conditions (bear vs. bull) influence the financial performance the JSE SRI Index and conventional market indices (FTSE/JSE Top 40 Index, FTSE/JSE All Share Index, FTSE/JSE Mid Cap Index and FTSE/JSE Small Cap Index) differently?
The contribution of this study is threefold. First, this is one of only a few studies that focus on South Africa, an emerging market. The majority of studies of this nature have been done for the US and European countries, with relatively little research on emerging markets. Additionally, while SRI consciousness has grown steadily in South Africa; there is a paucity of research in the SRI domain. Of the limited research available, the majority of studies delve into (i) the profile of the South African responsible investing industry and opportunities and challenges in the SRI sector (e.g. Heese, 2005; Viviers, Bosch, Smit & Buijs, 2009; Herringer, Firer & Viviers, 2009 ) and (ii) the degree to which investors integrate ESG factors into their investment choices (e.g. Giamporcaro & Pretorius 2012; Eccles, Nicholls & De Jongh, 2008) . Moreover, the question of financial performance of SRI in South Africa has been tackled only at the fund level (e.g. Viviers, Bosch, Smit & Buijs, 2008) . Second, the study period considered is extensive. Monthly data from the inception (May 2004) of the JSE SRI Index to August 2012 is employed. This period captures both bull and bear market conditions (determined in the same way as in Natarajan, 2011), allowing assessment of how different market conditions influence financial performance of the indices under consideration. Third, and possibly the most important, the JSE SRI Index is also compared to a synthetically constructed index that tracks non-overlapping conventional stocks between the JSE SRI Index and the FTSE/JSE All Share Index (market benchmark). The synthetically constructed index allows for the testing of the financial performance hypothesis of pure conventional stocks against pure SRI stocks. Some previous studies (Schröder, 2007) did not endeavour to disentangle the benchmark into SR and non-SR stocks before conducting performance analysis.
The remainder of the paper is organised as follows: in the following section the JSE SRI Index background and selection criteria are presented. In the third section a discussion of previous literature is given. The fourth section introduces the methodology used. Results and discussion of the findings is given in section five. Conclusions are given in the last section.
JSE SRI INDEX BACKGROUND & SELECTION CRITERIA
The Domini 400 Social Index (later renamed the FTSE/KLD 400 Social Index) was the first SRI Index to be launched in the USA and the world. Fourteen years later, in South Africa the JSE Limited launched the JSE SRI Index, and it became the first exchange and emerging market launched sustainability index (JSE Limited, 2011) . According to the JSE Limited (2011), the index was established to act primarily as a: (i) a tool for tracking JSE listed companies with commendable sustainability business practices and (ii) a facilitating vehicle for responsible investment. Including in its universe companies from all sectors and with no sector down weightings, the JSE SRI Index can generally be classified as a positive screening index as it focuses on identifying companies with positive social impact rather than excluding companies from the index based on certain factors.
Influenced by the King II Report (and the subsequent King III) on Corporate Governance and the United Nations Principles for Responsible Investment, the criterion set to measure how companies integrate sustainable principles follows the triple bottom line (Environment, Society and Governance (ESG)) framework. In line with burgeoning global climate concerns, the JSE Limited introduced an additional requirement in 2010 that focuses on climate change. FIGURE 1 illustrates the issues (ESG concerns and climate change) that companies must satisfy for inclusion in the JSE SRI Index. For each area of measurement illustrated in FIGURE 1, companies are assessed in terms of policy, management and performance and reporting. In terms of policy, companies are required to establish policies that identify environmental, economic and social challenges. In terms of management and performance, companies are evaluated on the extent to which management ensures that policies for environmental, economic and social challenges are implemented, and that the achievement of targets set in such policies is monitored and measured. The reporting requirement assesses the extent to which companies provide timely information and access to this information to stakeholders. A company qualifies to be a JSE SRI Index constituent if it satisfies the minimum core -must have and desirable indicators (aspirational) set out in TABLE 1. 
LITERATURE REVIEW
In this section, the literature on Socially Responsible Investing from International and South African studies is reviewed. In terms of International studies, the literature review is focused on studies that: (i) directly compare SRI fund performance to conventional investment fund performance and/or a benchmark, (ii) compare artificial/hypothetical SRI portfolios to a conventional benchmark, (iii) compare SRI index performance to conventional stock indices, and in terms of South African studies, the focus is on reviewing research that has been done in the SRI domain thus far.
International studies
The question of financial performance differences between socially responsible and conventional investments is a highly contentious issue in finance literature. From a Modern Portfolio Theory (MPT) perspective, SRI should under-perform fully diversified portfolios, since SRI-screened investments impose a 'constraint on the choice set of risk-return optimization' (Fu & Shan, 2009:2) . In other words, MPT posits that 'SRI investments are bound to suffer a financial loss of some magnitude due to inadequate diversification' (Barnett & Salomon, 2006 :1104 .
A number of researchers, especially from developed countries, have sought to test this theoretical prediction of MPT. The central empirical question that these researchers have sought to answer is whether the constrained universe for an SRI investor significantly affects riskadjusted returns. Research in this field has predominantly followed three routes: (i) direct comparison of SRI fund performance to conventional investment fund performance and/or a benchmark, (ii) comparison of artificial/hypothetical SRI portfolios to a conventional benchmark, (iii) comparison of SRI index performance to conventional stock indices.
A dominant body of academic work (Hamilton, Jo & Statman 1993; Statman, 2000; Bello, 2005; Kreander, Gray, Power & Sinclair, 2005; Bauer, Koedijk & Otten, 2005) compares the riskadjusted returns of SRI funds to conventional investment funds and/or a benchmark. Within this strand of literature, the dominant approach is the application of the matching approach (Statman, 2000; Bauer et al., 2005) , a technique that focuses on comparing the financial performance of SRI and non-SRI funds with similar characteristics in terms of fund size and age and the investment universe (Schröder, 2004) . As Schröder (2004) argued, the motivation of using such an approach is on aptly matching transaction costs and management fees of an SRI fund to those of a comparative non-SRI fund. However, as Chegut, Schenk and Scholtens (2011) argued, poor matching of SRI funds to conventional funds results in misspecification, which likely compromises empirical findings. In addition, Chegut et al. (2011) highlight the importance of properly defining what constitutes an SRI fund in the first place and also the need to account for survivorship bias.
In terms of comparing an SRI fund to a benchmark (e.g. Kreander et al., 2005) , the majority of the empirical work employs simple regression of SRI funds' return against a market benchmark index. As can be expected, the choice of an appropriate benchmark in this type of research is problematic (Bauer et al., 2007) . As Derwall et al. (2005:52) noted, in general SRI fund studies face the critique that they fail to incorporate 'non-quantifiable aspects such as management skill, unknown portfolio holdings and screening methods', rendering their results biased. Additionally, as Derwall et al. (2005: 52) argued, SRI fund studies 'cannot establish whether a social or environmental responsibility premium exists given that social and conventional fund holdings are not mutually exclusive'.
Despite the methodological differences and limitations, the dominant findings reported in fund studies indicate that there are no financial performance differences between SRI funds and conventional funds and/or benchmark indices (e.g. Kreander et al. 2005; Statman, 2000; Schröder, 2004 , Scholtens, 2005 Bauer et al. 2007 , Gregory & Whittaker, 2007 . According to Humphrey and Lee (2011) , since funds are studied in groups, the dominant finding of nonstatistically significant performance differences might be due to the fact that fund studies do not account for the heterogeneous characteristics within funds caused by different SRI screens. As a consequence, some fund studies (e.g. Renneboog et al., 2008; Lee et al., 2010) investigate the influence of SRI fund differences on performance and risk (Humphrey & Lee, 2011) . In general, these studies show that instead of obtaining a negative or positive relationship between social and financial performance, a U-shaped relation is found when differences in the intensity of social screens is considered (Barnett & Salomon, 2006) . According to Barnett and Salomon (2006:1106) the U-shaped relationship implies that: 'as the number of screens increases, performance first decreases and then increases'.
A second route (for e.g. Guerard, 1997; Hutton, D'Antonio & Johnsen, 1998; Derwall et al., 2005) in SRI research follows the examining of statistical differences in the performance of artificial/hypothetical SRI portfolios to conventional benchmarks. The motive for using synthetic portfolios instead of actual SRI fund portfolios is the need to eliminate the influence of factors like fund investment policy and the fund manager's skill. As a result, synthetic portfolios are deemed to be affected only by general market conditions, hence facilitating a clearer distinguishing factor on the risk-return differences of SRI and conventional portfolios. An interesting study to note in this line of research is that of Derwall et al. (2005) . Using two stock portfolios with different eco-efficiency, (defined by Derwall et al. (2005:52) as 'the economic value a company creates relative to the waste it generates'), Derwall et al. (2005) found that the stock portfolio with higher eco-efficiency yielded higher mean returns, while the lower portfolio yielded lower returns. Thus, they concluded that there was an eco-efficiency premium puzzle.
The third body of academic work in examining SRI performance, which is the focus of this study, focuses on financial performance comparison of SRI indices to the financial performance of conventional stock indices (Sauer, 1997; Kurtz & DiBartolomeo, 1999; Statman, 2000 Statman, , 2006 Garz, Volk & Gilles, 2002; Schröder, 2007) . Compared to SRI fund performance studies, this line of research is relatively new. According to Consolandi, Jaiswal-Dale, Poggiani and Vercelli (2009) the limited set of empirical studies focusing on the performance of SRI indices can be attributed to the fact that SRI indices have been introduced only recently, giving short data time series that render empirical findings unreliable. Nevertheless, this line of research has come to the fore with the advent of SRI indices globally (FTSE4Good, DJSI Indices, KLD 400 Social Index).
Researchers in this line of study contend that researching performance of SRI through indices is more appealing than researching through SRI funds. For example, Statman (2006) argues that since transaction costs differ significantly across funds they influence return differences, thus blurring the effect of stock screening that the researcher wishes to study in the first place. In the vein, Schröder (2007) contends that the passive portfolio nature of indices makes it simpler to assess the influence of SRI screening on the risk-return profile, since indices are immune from the influence of transaction costs, market timing and the skill of the fund manager to produce outstanding performance.
Comparing returns of SRI indices to returns of conventional indices (benchmarks), the majority of empirical studies suggest the absence of statistically significant risk-adjusted return differences between SRI and conventional indices. Two early studies by Sauer (1997) and Statman (2000) in the US compared the financial performance of the DS 400 Index to the performance of S&P 500 index in the 1990-1994 and 1990-1998 periods respectively. Using the single-factor CAPM Jensen's alpha and the Sharpe and Treynor ratios as measures of riskadjusted performance the two studies found no statistically significant risk-adjusted return differences between the DS 400 Index and the S&P 500 index. In a later study, Statman (2006) , employing data from the 1990-2004 period and using the Fama and French 3-factor model, found similar results to the 2000 study. Additionally, Statman (2006) reported that the Citizen Index, the Calvert Social index and the Dow Jones Sustainability index (US portion) performed similarly to the S&P 500. Going beyond the US, Schröder (2007) Garz et al. (2002) , unlike the index-employing studies cited in this section thus far, found that the European Dow Jones Sustainability Index in the 1999 to 2002 period marginally out-performed the DJ STOXX600 Index. Collison, Cobb, Power, and Stevenson (2008) , similar to Garz et al. (2002) , also reported out-performance. Specifically, Collison et al. (2008) found that FTSE4Good indexes out-performed their UK benchmarks in the 1996 to 2005 period, with performance differences being attributed to risk disparities.
South African studies
According to Viviers, Bosch, Smit and Buijs (2009) the first SRI funds were introduced in South Africa in 1992. In 2004, South Africa launched the first SRI index in an emerging economy. While SRI consciousness has grown steadily in the country, a limited number of studies in the SRI field exist. The majority of studies in the field delve into (i) the need to invest ethically ), (ii) opportunities and challenges in the SRI sector (Herringer et al., 2009; Heese, 2005) and (ii) the degree to which investors integrate ESG factors in their investment choices (Giamporcaro & Pretorius 2012; Eccles et al., 2008) .
The question of financial performance of SRI compared to conventional investing has been tackled in a limited way at the fund level. Viviers et al. (2008) reported that no empirical work on the performance of SRI funds existed in South Africa at the time of their study. Filling this gap, they compared the financial performance of SRI funds in the 1 June 1992 to 31 March 2006 period (with the whole sample period further divided into 3 sub-periods) to the financial performance of the FTSE/JSE All Share Index. Employing the Sharpe, Sortino and Upsidepotential ratios they reported (i) a curvilinear (U-shaped) relationship between SRI funds and their benchmarks i.e. SRI funds under-performed their respective benchmarks in the first two sub-periods (June 1992 -August 1998 September 1998 -March 2002 , but significantly out-performed the benchmarks in the third sub-period (April 2002 -March 2006 and (ii) SRI funds significantly under-performed the FTSE/JSE All Share Index in the second sub-period but had similar performance to the FTSE/JSE All Share Index in the first and third sub-periods. Viviers et al. (2008) concluded that the South African SRI sector might have gone through a 'learning effect' -i.e. asset managers increased their SRI market skills with the passage of time, resulting in better performance relative to time. In a recent study, Gladysek and Chipeta (2012) employed an event study methodology to investigate the influence of the news of firms' inclusion in the JSE SRI Index on firm value. Based on the market efficiency hypothesis, Gladysek and Chipeta (2012) hypothesised that firm value should be altered with the news of inclusion in the JSE SRI Index.
Using Historical closing monthly total return data (encompassing share price changes and dividend payments) of all the indices considered in this study were supplied by the JSE Limited. According to Ferson, Foerster and Keim (1993) monthly data has the advantage of limiting bid-ask and thin-trading influences. Data for the risk-free rate proxy (91-day TB rate) was sourced from the Reserve Bank of South Africa website (www.resevebank.co.za).
Returns
The first step in comparing the risk-adjusted return profile of the JSE SRI Index to the four selected conventional indices requires the calculation of index returns. Monthly returns for the each index in the full period and sub-periods were calculated as:
where is the return of index at time , is the value of index at time and −1 is the value of index at time − 1.
Sharpe Ratio
According to MPT, the return on an asset is influenced by risk. As such, the trade-off between return and risk must be considered. In this regard the ex post Sharpe Ratio (SR) was employed to compare the risk-return profile for the JSE SRI Index and the four conventional indices. The expost SR was calculated as follows:
where is the Sharpe Ratio for index in period , is the annualised mean monthly return for index in period , is the risk-free rate (91-day Treasury Bill rate) and is the annualised standard deviation of the monthly returns of index in period . In essence, equation (2) indicates the magnitude of excess return earned on index for each unit of volatility in a given period. Thus, the higher the ratio is (due to an index having (i) smaller variance (ii) larger excess return and (iii) both (i) and (ii)), the better the performance of an index in a particular period. To this end, Sharpe ratio statistics of the JSE SRI Index in all the periods considered in this study are compared to those of the four conventional indices (FTSE/JSE All Share Index, FTSE/JSE Top 40 Index, FTSE/JSE Mid Cap Index and FTSE/JSE Small Cap Index).
CAPM Regressions
Similar to Sauer (1997) , Statman (2000) and Schröder (2007) , after calculating Sharpe ratios, statistical significance of performance differences of the JSE SRI Index and a market benchmark is empirically assessed through the use of a single-factor CAPM -i.e. monthly excess returns of the FTSE/JSE All Share Index (market benchmark) are regressed on the monthly excess returns of the JSE SRI Index as follows:
where is the JSE SRI Index return in month , is the FTSE/JSE All Share Index return in month , , proxied by the 91-day TB rate, is the risk-free interest rate in period , is the Jensen's alpha, is the risk of JSE SRI Index in period t relative to the FTSE/JSE All Share Index and is the is the disturbance term with ( ) = 0 and
Essentially, the alpha (also known as the Jensen alpha) in equation (3), if significant, indicates whether the JSE SRI Index out-or under-performed the benchmark index in a particular period i.e. out-performance is associated with a positive alpha coefficient and under-performance with a negative alpha coefficient. The beta ( ) coefficient indicates the volatility of the JSE SRI Index relative to the benchmark index: i.e. if > 1, then the risk of the JSE SRI Index would be higher than that of the FTSE/JSE All Share Index; if < 1, then the risk of the JSE SRI Index would be lower than that of the FTSE/JSE All Share Index; and if = 1, then the risk of the JSE SRI Index would be equal to that of the FTSE/JSE All Share Index.
As highlighted by Schröder (2007) , additional factors like market timing and style of portfolio management are not included in equation (3) for the following reasons: (i) the JSE SRI Index is not frequently restructured; (ii) there is no active portfolio management, since indices represent a passive investment strategy; and (iii) the investment universe of the JSE SRI Index can be approximated by the selected benchmark. In effect, using the one-factor model (equation 3) eliminates two issues encountered in evaluating performance of investment funds: (i) market timing and (ii) availability of information on portfolio management style.
To ascertain whether investing in the JSE SRI Index is equivalent to investing in the benchmark index (FTSE/JSE All Share Index), the joint hypothesis: 0 : 1 = 0 1 = 1 is tested using the Wald test. According to Schröder (2007) , this constitutes a spanning test where the nonrejection of the null hypothesis indicates no differences in risk and return in the two indicesi.e. a social investor suffers no penalty from investing in the JSE SRI Index. Estimates of alpha ( 1 ) and beta ( 1 ) for the spanning hypothesis test are obtained from the results of running equation (3).
EMPIRICAL RESULTS AND DISUSSION

Market conditions
According to Huimin et al. (2010) , the preference given to the single-period risk-return analysis approach in previous studies of SRI is inadequate, since SRI is likely to perform differently to non-SRI in different market conditions. Thus, following Natarajan (2011) graphical analysis is employed in this study to determine market conditions that prevailed during the study's sample period. FIGURE 2 shows the movements of all the indices under consideration in this study. . Henceforth, the analysis in this study factored in the observed market phases.
Risk-return Comparisons
To allow risk-return comparisons of the JSE SRI Index and four conventional indices, we computed mean returns (equation 1), standard deviations, and risk-adjusted return ratios (equation 2). (Schröder, 2007) . In terms of risk, the JSE SRI Index has the highest volatility of 18.37% (an excess standard deviation of 1.2% relative to the market portfolio). Thus, compared to conventional indices, the JSE SRI Index exhibits a poorer risk-return trade-off in the full sample period (relative to the market benchmark, the Mid Cap and Small Cap indices have at least 1.2% less risk). Another more restricted basket of stocks, the FTSE/JSE Top 40 Index, which is highly correlated to the JSE SRI Index (because of the high number of index constituents shared with the JSE SRI Index), also exhibits the same poor risk-return trade-off. According to MPT, a restricted investment universe results in an inefficient portfolio with lower risk-adjusted returns (Lee et al., 2010) . Given the mean return and standard deviation results, the Mid Cap has the highest risk-adjusted performance measure (Sharpe Ratio) of 0.97, and the JSE SRI Index has the lowest Sharpe Ratio of 0.59. In sum, the Mid Cap out-performs all the indices and the JSE SRI Index under-performs all the four conventional indices. These results suggest that there might be a risk-adjusted return penalty for investing in the JSE SRI Index and that the index exhibits a higher risk level, thus confirming MPT principles. 4 shows that the two bull periods were characterised by low volatility and positive returns, while the bear period, which coincided with the global financial crisis, was characterised by high volatility and negative returns. In the bear market, the JSE SRI Index has the highest volatility (25.32%) compared to all conventional indices and in the bull periods, the JSE SRI Index is only marginally less volatile than one index in each period: the Mid Cap in bull 1 period and the Top 40 in bull 2 period. In terms of risk-adjusted performance, the Sharpe ratios show that the JSE SRI Index under-performs all the conventional indices in bull period 1, and in bull period 2 the JSE SRI Index out-performs only the FTSE/JSE Mid Cap Index. In the bear period, the traditional Sharpe ratios calculated were negative. As and Macleod and Vuuren (2004) show, performance ranking in bear periods using the traditional Sharpe ratios leads to erroneous rankings, since the notion that the Sharpe ratio decreases as the measure of risk (standard deviation) increases is not satisfied i.e. in bear periods characterised by negative excess returns, the inverse of having the Sharpe ratio decreasing as risk increases occurs. To solve this anomaly, suggested the introduction of an exponent to the denominator (excess return divided by absolute excess return), which in effect results in the multiplication of the traditional Sharpe ratio numerator with standard deviation (denominator from the traditional Sharpe ratio). Thus, in order to achieve meaningful ranking of the indices in the bear period, as indicated in TABLE 4, the Israelsen (2005) modification was used.
Similar to the bull period 1 ranking results, the modified Sharpe ratio shows that the JSE SRI Index under-performs all the indices in this sub-period. The highest ranking index in the bear period is the FTSE/JSE Mid Cap Index, followed by the FTSE/JSE Small Cap Index. Thus, the normally assumed idea that SR stocks may provide hedging benefits in bear conditions cannot be supported. In general, the results presented in TABLE 4 imply that there was a cost in terms of risk-adjusted returns involved in investing in the JSE SRI Index in both bull and bear market conditions.
Index performance and spanning tests
The single-factor CAPM (equation 3) is employed to test whether the performance differences of the SRI and conventional stocks reported in the previous section are actually statistically significant. As discussed in section 4.4, from the CAPM model the performance of the JSE SRI Index is compared to the FTSE/JSE All Share Index (proxy for the market benchmark) in terms of the Jensen's alpha and the beta coefficient. Additionally, to establish if an investment in the JSE SRI Index is equivalent to investing in the FTSE/JSE All Share Index in terms of risk and return, a test of the joint hypothesis 0 : = 0 & = 0 (Spanning test) was carried out.
TABLE 5 shows the results of the performance statistics and spanning tests for the full sample period and three sub-periods.
As shown in TABLE 5, the market benchmark in all market conditions explains more than 97.5% of the variation in the JSE SRI Index, justifying the implementation a single-factor CAPM. In terms of index performance comparison, all the estimates of the Jensen alpha coefficient (except in the bear period) are negative. In all market conditions considered, estimates of the beta coefficient are significant and greater than one, indicating that the JSE SRI Index's risk relative to the FTSE/JSE All Share Index is greater (beta ranges from 1.056 to 1.096). Similar to the findings of DiBartolomeo and Kurtz (1999) and Schröder (2007) , these results confirm the MPT notion that regards SRI investment as being riskier than an unconstrained investment universe.
In terms of ascertaining if the JSE SRI Index's returns can be replicated by the conventional benchmark, the hypothesis for spanning is rejected in three of the four periods. Specifically, spanning tests revealed that only in bull period 1 (May 2004 -February 2009 ) is the JSE SRI Index spanned by the benchmark. The plausible reason for the rejection of spanning in the other periods is the difference in relative risk. Thus, in terms of risk-return, the inference that can be drawn from the spanning tests is that there is a statistically significant difference between the JSE SRI Index and the FTSE/JSE All Share Index in the full period ( . The implication of these results is that an investor who had an exclusive holding of SR stocks realised lower risk-adjusted returns relative to the broader market benchmark in the aforementioned periods.
Performance, Risk and Spanning-Tests: Synthetic Indices
Since the JSE SRI Index is a subset of the FTSE/JSE All Share Index, by implication there is an inherent overlap of stocks between the conventional index (FTSE/JSE All Share Index) and the JSE SRI Index. In other words, the same socially responsible stocks in the JSE SRI Index are also contained in the benchmark used in the CAPM regression analysis. Resultantly, the analysis done in section 5.3 possibly distorts risk-return differences between conventional and SR stocks. With the two indices sharing a significant number of shares, the spanning tests conducted in section 3 were supposed to be biased in the direction of non-rejection of the spanning test. However, this assumption is not necessarily true in this study, since three of the four tests were rejected. Some previous studies (e.g. Schröder, 2007) did not endeavour to disentangle the benchmark into SR and non-SR stocks before conducting the CAPM regressions and Statman (2006) cited unavailability of data to facilitate disentanglement. Sensing this to be a potential critique and also driven by the need to truly ascertain performance, risk and return differences between conventional stocks and the JSE SRI Index stocks, it was worthwhile creating a synthetic index that would represent purely conventional stocks and compare it with a pure SR index. This was achieved by creating an index that constitutes only those stocks from the FTSE/JSE All Share Index that failed to satisfy the JSE SRI Index inclusion criterion in any month of the study period. The created index was titled the Synthetic Conventional index (SCI). To ensure the validity of the synthetic index and to eliminate the possibility of differences in risk-return comparisons emanating from differences in index construction methodologies (this would be highly likely if the constructed conventional index (SCI) is compared to the official JSE SRI Index), a second synthetic index was created, titled the JSE SRI Synthetic Index. This index was fundamentally a rework of the official JSE SRI Index and used for methodology verification (compared to the official JSE SRI Index). The SCI and JSE SRI Index Synthetic indices were computed through the use of the modified Laspeyres method, the same methodology applied by FTSE/JSE in computing the official FTSE/JSE indices. Declared dividends were also considered to arrive at Total Return Indices (TRI) for the May 2004 to August 2012 period.
FIGURE 3 shows the time series movement of the official JSE SRI Index and the constructed JSE SRI Synthetic Index. As a result, the SCI representing purely non-SRI stocks could be compared to the JSE SRI Index representing socially responsible stocks.
As was done in section 5.3 with the FTSE/JSE All Share Index as the market benchmark, the performance differences between the JSE SRI Index and the SCI are tested for statistical significance through the use of the single-factor CAPM. From the CAPM regression, the alpha coefficient indicates whether the JSE SRI Index under (-) or out (+) performs the benchmark (SCI), while the beta coefficient shows the relative risk of the JSE SRI Index to the SCI. Similar to what was reported in section 5.3, the JSE SRI Index has three out of four negative Jensen alphas in the periods considered. However, all the alphas are statistically indistinguishable from zero. This means that unlike the results of section 5.3, which indicated that the JSE SRI Index had statistically significant under-performance in the full period and bull period 2, the JSE SRI Index suffers no statistically significant under-performance in all the periods considered. Thus, the risk-adjusted return achieved by the JSE SRI Index is not statistically different from the SCI, implying that the underlying stocks in the JSE SRI Index seem statistically to perform as well as (or as badly as) conventional stocks. This finding is in line with Sauer (1997) , DiBartolomeo and Kurtz (1999) , Statman (2006) and Schröder (2007) , among others. The beta statistic shows that in all the periods the JSE SRI Index has lower (β<1) risk than the conventional benchmark. The adjusted R 2 reported are much lower than those reported in section 5.3, showing that a single-factor CAPM model with the SCI as a benchmark is not an adequate model to explain the risk-return relationship. The spanning tests are not rejected for the full period, bull period 1 and the bear period, but for bull period 2, spanning is rejected only at the 10% level of significance. Since spanning is generally accepted, it can be concluded that when the benchmark is composed of purely conventional stocks, the JSE SRI Index can be directly replicated by the benchmark.
Altogether, the findings presented in this section refute the portfolio theory, which postulates that conventional stocks should out-perform SR stocks in terms of risk-adjusted returns. These findings are in line with results from previous research (Statman, 2000 (Statman, , 2006 Sauer, 1997; DiBartolomeo and Kurtz, 1999; Garz et al., 2002; Statman, 2006; Schröder, 2007) , which reports that an investment in SR stocks does not result in lower risk-adjusted returns. Perhaps what is important to ask is: Why do the results presented in this section diverge from the results presented in the previous section? A plausible reason is that filtering out SR stocks from the market benchmark (FTSE/JSE All Share Index) and creating the Synthetic Conventional Index (SCI) render the market benchmark a restricted basket of stocks similar to the restricted JSE SRI Index basket.
CONCLUSION
According to MPT, the restricted investment universe of SRI limits the potential for portfolio diversification. As a result, SRI portfolios are expected to under-perform conventional portfolios. However, supporters of SRI contend that any loss in deriving mean-variance efficient portfolios as a result of a constrained investment universe is compensated for by the desirable profile characteristics of the screened assets. This view is anchored in the belief that portfolio screens eliminate firms with undesirable characteristics that the market or society will eventually penalise over time (e.g. with higher capital costs and stricter regulation) (Renneboog et al., 2008) .
Since the prominence of SRI is continually growing in South Africa, this study sought to determine empirically whether there are any significant differences in terms of risk-adjusted returns between investing in SR and conventional stocks in the South African financial market. Unlike the majority of previous studies, which compare the financial performance of SRI funds to the performance of conventional funds, this study followed research that circumvents the combined hypothesis problem (testing both fund-management skill and underlying asset performance (Schröder, 2004) ) by employing stock market indices. Using the Sharpe ratio as a performance measure, the JSE SRI Index was first compared to a set of selected conventional indices. The results of the analysis generally indicate that the JSE SRI Index exhibits a poorer risk-return trade-off than the conventional indices. Another more restricted basket of stocks, the FTSE/JSE Top 40 Index, which is highly correlated to the JSE SRI (because of the high number of index constituents shared with JSE SRI Index), also exhibits the same poor risk-return trade-off. The FTSE/JSE Mid Cap and FTSE/JSE Small Cap indices are the two best-performing indices in all the periods considered.
As is prevalent in studies of this nature, the JSE SRI Index's performance was subsequently compared to the market benchmark, the FTSE/JSE All Share Index, using the single-factor CAPM. Consistent with the results obtained from the Sharpe ratio ranking, the Jensen alpha estimates from the CAPM model show that the JSE SRI Index under-performs the FTSE/JSE All Share Index in all periods except in the bear period. For the full period (May 2004-August 2012) and bull period 2 (March 2009 -August 2012), the Jensen alphas are statistically distinguishable from zero, implying that the JSE SRI Index under-performed to a statistically significant degree in these periods. In addition, the JSE SRI INDEX exhibits higher relative risk to the benchmark in all the periods under consideration. The hypothesis for spanning is rejected in three of the four periods considered largely due to the JSE SRI Index's relatively higher risk compared to the benchmark. This implies that there are indeed risk-return differences between the JSE SRI and the FTSE/JSE All Share Index -hence investing in the two indices yields different risk-adjusted returns.
To credibly distinguish the performance of SR stocks from conventional stocks, a synthetic index (SCI) representing purely conventional stocks was constructed and employed as the benchmark in additional CAPM regressions. The resultant CAPM regressions indicated that the JSE SRI Index still has three out of four negative Jensen alphas in the periods considered. However, all the alphas are statistically indistinguishable from zero. This differs from the CAPM result with the FTSE/JSE All Share Index as a benchmark, which has two statistically significant underperformances. Further, the spanning tests are not rejected for the full period, bull period 1 and the bear period; only in bull period 2 is spanning rejected, albeit at the 10% level of significance. Thus, it can be concluded that the risk-return performance levels of the JSE SRI Index and the SCI are similar.
In general, the results of this study indicate that the JSE SRI Index under-performs both the FTSE/JSE All Share Index and the Synthetic Conventional index, as indicated by six out of eight negative Jensen alphas, even though only two are statistically significant. As a result, socially conscious investors might not be able to replicate the risk-adjusted returns of South African conventional stock. However, the results obtained in this study when the JSE SRI Index is compared to an index that represents purely conventional stocks also show that there is no statistically significant difference between SR stocks and pure conventional stocks. Hence, it can be speculated that the constrained portfolio hypothesis is believed to explain why the JSE SRI Index is likely to perform as well as the Synthetic Conventional index. By filtering out SR stocks from the FTSE/JSE All Share Index and creating the SCI, by implication the JSE SRI Index, which is a restricted portfolio, is effectively being compared to another restricted portfolio. As a result no difference in risk-adjusted returns should be expected. Since the non-socially conscious investor has a full investment universe, in line with MPT, the conclusion from this paper is that SRI came at a cost in South Africa in the period considered.
One interesting aspect of the study's results is the performance of mid-and small-cap companies. Investors on the JSE Limited are biased towards investing in large caps because of thin-trading and high risk concerns in mid-and small-cap stocks. However, the results of this study indicate that mid-and small-cap stocks out-performed the Top 40 stock with relatively lower risk levels. As a result, there are risk-return benefits for investors who consider mid-and small-cap stocks. As for the JSE SRI Index composition, the challenge is to assimilate the midand small-cap companies into the index.
